Interaction with checkpoint kinase 1 modulates the recruitment of nucleophosmin to chromatin.
The Checkpoint kinase 1 (Chk1) plays a central role in the cellular response to DNA damage and also contributes to the efficacy of DNA replication in the absence of genomic stress. However, we have only limited knowledge regarding the molecular mechanisms that regulate differential Chk1 function in the absence and presence of DNA damage. To address this, we used vertebrate cells with compromised Chk1 function to analyze how altered Chk1 activity influences protein interactions in chromatin. Avian and mammalian cells with compromised Chk1 activity were used in combination with genomic stress, induced by UV, and DNA-associated proteomes were analyzed using 2-DE/MS proteomics and Western-blot analysis. Only one protein, the histone chaperone nucelophosmin, was altered consistently in line with changes in chromatin-associated Chk1 and increased in response to DNA damage. Purified Chk1 and NPM were shown to interact in vitro and strong in vivo interactions were implied from immunoprecipitation analysis of chromatin extracts. During chromatin immunoprecipitation, coassociation of the major cell cycle regulator proteins p53 and CDC25A with both Chk1 and NPM suggests that these proteins are components of complex interaction networks that operate to regulate cell proliferation and apoptosis in vertebrate cells.